Products and coproducts may be recognized as morphisms in a monoidal tensor category of vector spaces. To gain invariant data of these morphisms, we can use singular value decomposition which attaches singular values, i.e. generalized eigenvalues, to these maps. We show, for the case of Grassmannand Clifford products, that twist maps significantly alter these data reducing degeneracies. Since non group like coproducts give rise to non classical behavior of the algebra of functions, makeing them noncommutative, we hope to be able to learn more about such geometries. A remarkabe thechnicallity is that the coproduct for positive singular values of eigenvectors in A yields directly corresponding eigenvectors in A ⊗ A .
INTRODUCTION
It is well known that function algebras on group manifolds can be recast in a Hopf algebraic setting. The famous Gelfand theorem tells us that every commutative C-*-algebra is dual to the algebra of functions on some topological function space under point wise multiplication. Hence the geometric data can be handled either in the algebraic or in the function theoretic setting.
Since noncommutative C-*-algebras occur naturally. It was an obvious question to ask, which type of geometries are related to the dualized function algebras. However, these function algebras have to be noncommutative. One idea behind this mechanism is the following. Assume there is a point x in a manifold M . We try to find the value of the product of two functions f, g :
(1.1) using the point wise multiplication of the function values. In other words, the product of two functions is dual to the coproduct on the points of the manifold.
Here we had to assume that the coproduct m * is group like, i.e. m * (x) = x ⊗ x , and that the evaluation map eval (f ⊗ x) = f (x) is generalized canonically as a crossed map to
. While this mechanism seems to be natural, since we have used it already in high school, it can readily be generalized to the case where one demands that the coproduct is non-group like. In Chryssomalakos, (1998) one may look up a detailed description of that point of view, and what may change in the underlying geometry.
A second source of noncommutativity is related to twist maps and 'quantization' (Fauser, 1996 (Fauser, , 2002 Hirshfeld and Henselder, 2002) . Such twist maps can be subsumarized under the name of cliffordization. An alternative name would be comodule algebra map. We prefer the former in combinatorially intended settings. The twisted product of two morphisms is given as
( 1.3) where we have used Sweedler indices m * (f ) = f (1) ⊗ f (2) to denote efficiently the sum of tensors apearing in the coproduct, see (Sweedler, 1969) . It is easily seen, that this leads in general equally well to a non-commutative function algebra. This particular twist was discussed also in Oziewicz, (2001), where for the graphical representation the term Rota sausage was coined.
An easily tractable and fruitfull model of such a deformation is the transition from the Grassmann Hopf algebra (or symmetric Hopf algebra) to the Clifford comodule algebra (or Weyl comodule algebra) as described in detail in Rota and Stein, (1994) . Hence it might be useful to skip all further complications and to investigate the product and coproduct structure in such algebras. A natural way to study such deformations is using cohomological methods (Sweedler, 1968) . This led to amazing insights into the structure of quantum field theories (Brouder et al., 2003) and symmetric functions (Fauser and Jarvis, 2004) . While this method produced even computational tools and is suited for super algebras etc, we want to take in this paper another route.
Any product in an algebra A is a linear morphisms m : A ⊗ A → A . Seen in the category of modules, its just a module morphism from B = A ⊗ A to A . Hence, assuming finite dimensionality for the sake of simplicity, and introducing bases, we get a rectangular representation matrix for a product morphism, i.e. the multiplication table, characterizing the morphism. Let {a i } be a basis of A
